AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the application: 
Listing of Claims : 
1-58. (Cancelled) 

59. (Currently amended) A method of identifying a target of a perturbation comprising steps 
of: 

(a) providing perturbing a biological system comprising a biological network 
comprising a plurality o f biological biochomical species having activities ; 

providing or generating a model of the biological system constructed according to 
the method of claim 1 ; 

perturbing one or more biochemical species in the network; 

(b) characterizing a response of the biological system to the perturbation by 
determining quantitative changes of expression or activity of the plurality of the 

following the perturbation ; 

determining the response of at least one of the biochomical species in the 
biological network to the compound; and 

(c) calculating calculating predicted perturbations to individual species that would 
yield the same response characterized at step (b) using a computer device having a 
software component suitably programmed to carry out such calculation using a pre- 
determined quantitative model of the biological system, wherein the predicted 
perturbations are calculated by determining predicted changes of expression or activity of 
individual species; and 

(d) identifying an individual species as a target of the perturbation if the predicted 

perturbation to said individual species calculated at step (c) meets a predefined criterion. 
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predicted perturbations of biochemical species in the biological network that would be 
expected to yield the determined responses according to the model. 

60. (Currently amended) The method of claim 59, wherein the perturbing step comprises 
contacting the biological system with a small molecule compound, thereby causing a 
response in the biological network, and wherein the target is identified as a target of the 
small molecule compound. 

61. (Cancelled) 

62. (Currently amended) The method of claim 5964, wherein the predefined criterion is a 
requirement that the strength of the predicted perturbation to the biological biochemical 
species exceeds a predetermined value. 

63. (Currently amended) The method of claim 5964, wherein the predefined criterion is a 
requirement that the strength of the predicted perturbation is identified as statistically 
significant. 

64. (Previously presented) The method of claim 63, wherein a predicted perturbation is 
identified as statistically significant by using a statistical test selected from the group 
consisting of the z-test, the t-test, and the chi-squared-test. 

65. (Previously presented) The method of claim 64, wherein the statistical test is used with 
estimates of the first and second moments of the probability density functions of the 
predicted perturbations, wherein the estimates of the first and second moments are 
calculated from measured values of the responses of the biochemical species and 
measured values of the perturbations applied in the perturbing step. 

66-76. (Cancelled) 

77. (Currently amended) A computer system for identifying a target of a perturbation 
comprising 

memory that stores a program comprising computer-executable process steps; and 
a processor which executes the process steps so as to 
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(i) construct or receive a model of a biological system comprising a plurality of 
biological species network , wherein t he model quantifies interactions that occur among 
the plurality of biological species comprising an approximation to a set of differential 
equations or a sot of difference equations that represent evolution over time of activities 
of at least one biochemical species in a biological network ; and 

(ii) receive data indicative of a response of the biological system to a perturbation, 
wherein the data comprise quantitative changes of expression or activity of the plurality 
of the biological species comprising responses of at least one of the biochemical species 
to the perturbation ; and 

(iii) calculate predicted perturbations to of biochemical individual species in the 
biological system network that would be expected to y ield the determined response of 
step (ii) according to the model of the biological system, wherein the predicted 
perturbations are calculated by determining predicted changes of expression or activity of 
individual species . 

78-83. (Cancelled) 

84. (Currently amended) Computer-executable process steps stored on a non-transitory 

computer-readable medium, the computer-executable process steps to identify a target of 
a perturbation, the computer-executable process steps comprising: 

(i) code to reflect a model of a biological system comprising a plurality of 
biological species, wherein the model quantifies interactions that occur among the 
plurality of biological species to estimate parameters of and select a structure for a model 
of a biological network or to receive estimated parameters of and a structure for a model 
of a biological network, the model comprising an approximation to a set of differential 
equations or a set of difference equations that represent evolution over time of activities 
of at least one biochemical species in a biological network ; 

(ii) code to receive data indicative of a response of the biological system to a 
perturbation, wherein the data comprise quantitative changes of expression or activity of 
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the plurality of the biological species comprising responses of at least one of the 
biochemical species to the perturbation ; and 

(iii) code to calculate predicted perturbations to ef -individual biochemical species 
in the biological system network that would bo expected to yield the determined response 
of step (ii) according to the model , wherein the predicted perturbations are determined by 
predicted changes of expression or activity of individual species . 

85. (Cancelled) 

86. (New) The method of claim 59, wherein the pre-determined model is a model that 
quantifies interactions that occur among the plurality of biological species. 

87. (New) The method of claim 86, wherein the pre-determined model is a quantitative matrix, 
wherein the entry at the y'th position in ith row represents the strength of the regulatory influence 
exerted by species j on species i. 

88. (New) The method of claim 86, wherein the pre-determined model is a quantitative matrix 
in which, for species i, the entry at the yth position in the z'th row represents a quantitative 
measure of the sensitivity of the activity of species i to a change in the activity of species j. 

89. (New) The method of claim 59, wherein the target comprises one or more biological 
species. 

90. (New) The method of claim 59, wherein the biological species are selected from genes, 
proteins, metabolites and combination thereof. 

91. (New) The method of claim 90, wherein the biological species are genes. 

92. (New) The method of claim 91, wherein the quantitative changes of expression or activity 
comprise quantitative changes of mRNA levels. 

93. (New) The method of claim 92, wherein the quantitative changes of mRNA levels are 
measured by real-time PCR. 

94. (New) The method of claim 59, wherein the predicted changes of expression or activity 
comprise predicted changes of mRNA levels of individual species. 
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